I.
Introduction Over the decades the power demand is continuously increasing. Today over 24% (theft apart!!) of the total electrical energy generated in India is lost in Transmission (5-7%) and Distribution (15-18%). The electrical power deficit in the country is currently about 30% yearly but in season of summer more than 50% as on now days. Therefore, it is undoubtedly, reduction in losses can reduce this discrepancy significantly. It is possible to bring down the distribution losses to 6-8% level in India with the help of newer technological options (including information technology) in the Electrical Power Distribution Sector which will enable better monitoring and control [1] [2] [3] [4] [5] [6] . The distribution system is a fourth division, which sometimes made is SubTransmission system. Electricity distribution is the final stage in the delivery of electricity to end users. A Distribution Network carries electricity from the transmission system and delivers it to consumers. Typically, the network would include medium-voltage (<50kV) power lines, electrical substations and pole-mounted transformers, low-voltage (less than 1000 V) distribution wiring and sometimes electricity meters. Electric power is normally generated at 11-25kV in a power station. To transmit over long distances, it is then steppedup to 400kV, 220kV or 132kV as necessary. Power is carried through a transmission network of high voltage lines. Usually, these lines run into hundreds of kilometers and deliver the power into a common power pool called the grid. The grid is connected to load centers through a sub-transmission network of normally 33kV (or sometimes 66kV) lines. These lines terminate into a 33kV (or 66kV) substation, where the voltage is steppeddown to 11kV for power distribution to load points through a distribution network of lines at 11kV and lower. The power network, which generally concerns the common man is the distribution network of 11kV lines or feeders downstream of the 33kV substation. Each 11kV feeder which emanates from the 33kV substation branches further into several subsidiary 11kV feeders to carry power close to the load points (localities, industrial areas, villages,etc.,).At these load points, a transformer further reduces the voltage from 11kV to 415V to provide the last mile connection through 415V feeders (Low Tension (LT) feeders) to individual customers, either at 240V (as 1 ph. supply) or at 415V (as 3ph. supply).A feeder could be either an overhead line or an underground cable. In urban areas, owing to the density of customers, the length of an 11kV feeder is generally
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www.iosrjournals.org 2 | Page up to 3 km. On the other hand, in rural areas, the feeder length is much larger (up to 20 km). A 415V feeder should normally be restricted to about 0.5-1.0 km unduly long feeder's lead to low voltage at the consumer end. [20] Over the past few decades distribution systems have considerably less concentration is devoted to reliability modelling than the generating systems. The focal reasons is that generating stations are extremely large capital cost and that generation inadequacy can have terrible penalty for both civilization and its surroundings. Consequently immense importance has been positioned on ensure the sufficiency and meeting the requirements of this part of a power system. A distribution system is relatively cheap and outages have a much confined to a small area effect. Therefore fewer attempts have been dedicated to quantitative evaluation of the sufficiency of various substitute design and reinforcement. The analysis of the client failure information shows most of the utilities that the distribution system makes the maximum individual payment to the unavailability of supply to a purchaser. The reinforce need to be worried with the reliability assessment of distribution systems, to appraise numerically the virtues of various strengthening scheme available to the planner and to ensure that the limited capital resources are used to achieve the maximum possible incremental reliability and improvement in the system. There are number of alternatives are available to the distribution engineer in order to achieve acceptable customer reliability, including substitute reinforcement schemes, allocation of spares, improvement in safeguarding policy, substitute working policy. These problems are now completely recognized and everincreasing number of utilities [2, 3] during the globe is introducing regularly using quantitative reliability technique. All together, extra valuation technique are being continuously developed and enhanced in this area. The greatest momentum is in the year is 1964-65, when a set of papers [6, 7] was published and proposed a technique based on approximate equations for evaluating the rate and duration of outages. This technique has formed the basis and starting point. The technique is mandatory to examine the distribution system based on the nature of system being measured and the deepness of analysis desired. Measurement of system act is a precious practice for three significant reasons: (a) It establishes the sequential modifications in system presentation and so helps to recognize feeble areas and the necessity of reinforcement. 
II. Diversity Factor And Line Losses
The probability that a particular piece of equipment will come on at the time of the facility's peak load. It is the ratio of the sum of the individual non-coincident maximum demands of various subdivisions of the system to the maximum demand of the complete system. The diversity factor is always greater than 1. The (unofficial) term diversity, as distinguished from diversity factor refers to the percent of time available that a machine, piece of equipment, or facility has its maximum or nominal load or demand (a 70% diversity means that the device in question operates at its nominal or maximum load level 70% of the time that it is connected and turned on).Diversity factor is commonly used for a number of mathematics-related topics. One such instance is when completing a coordination study for a system. This diversity factor is used to estimate the load of a particular node in the system. The total I 2 R loss (P Lt ) in a distribution system having n number of branches is given by
Here I i and R i are the current magnitude and resistance, respectively, of the i th branch. The branch current can be obtained from the load flow solution. The load flow algorithm described in is used for this purpose. The branch current has two components; active (I a ) and reactive (I r ). The loss associated with the active and reactive components of branch currents can be written as
Note that for a given configuration of a single-source radial network, the loss P Lt , associated with the active component of branch currents cannot be minimized because all active power must be supplied by the source at the root bus. However, the loss P Lr associated with the reactive component of branch currents can be minimized by supplying part of the reactive power demands locally.
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III. LOAD FLOW STUDIES
The load-flow study in a power distribution system has great importance because it is the only system which shows the electrical performance and power flow of the system operating under steady state.A load-flow study calculates the voltage drop on each branch, the voltage at each bus, and the power flow in all branch and feeder circuits. Losses in each branch and total system power losses are also calculated. Load-Flow studies are used to determine the system voltages, whether they remain within specified limits, under various contingency conditions, and whether equipment such as transformers and conductors are overloaded. Load-flow studies are often used to identify the need for additional Generation, Capacitive/Inductive VAR support or the placement of capacitors and/or reactors to maintain system voltages within specified limits. An efficient load-flow study plays vital role during planning of the system and also for the stability analysis of the system. Distribution networks have high R/X ratio whereas the transmission networks have high X/R ratio and the distribution networks are illconditioned in nature. Therefore, the variables for the load-flow analysis of distribution systems are different from those of transmission system.Many modified versions of the conventional load-flow methods have been suggested for solving power networks with high R/X ratio. The following are the effective load flow techniques used in the distribution networks: which are Single-Line Equivalent Method, Very Fast Decoupled Method, Ladder Technique, Power ssummation Method and Backward and Forward Sweeping Method. The proposed algorithm is tested for standard test system on a Real Time system.
IV. FORMULATION OF LOAD FLOW MODEL (a) Algorithm development:
The proposed method is developed based on two derived matrices, the bus-injection to branch-current matrix and the branch current to bus-voltage matrix, and equivalent current injections. In this section, the development procedure will be described in detail. For distribution networks, the equivalent current-injection based model is more practical [5] [6] [7] [8] [9] [10] [11] [12] [13] . For bus, the complex load S is expressed by S i =P i +jQ i ------------(4) Where i = 1, 2, 3… N And the corresponding equivalent current injection at the -kth iteration of solution is 
-----------(8c) where V i is the voltage of bus i, and Z ij is the line impedance between bus i and bus j. Substituting (8a) and (8b) into (8c) can be rewritten as (9), it can be seen that the bus voltage can be expressed as a function of branch currents, line parameters, and the bus voltage. Similar procedures can be performed on other buses; therefore, the relationship between branch currents and bus voltages can be expressed as
Equation can be rewritten as Where BCBV is the branch -current to bus voltage (BCBV) matrix.
Observing (7), a building algorithm for BBIBC matrix can be developed as follows: Step1) For a distribution system with m-branch section and n bus, The dimension of the BIBC matrix is m× (n-1).
Step2) If a line branch (B i ) is located between bus i & bus j, copy the column of the i th bus of the BIBC matrix to the column of the j th bus and fill a 1 to the position of the k th row and the j th bus column. Step3) Repeat step (2) until all line sections is included in the BIBC matrix. From (10) a building algorithm for BCBV matrix can be developed as follows.
Step 4)For a distribution system with m-branch section and n-k bus, the dimension of the BCBV matrix is (n-1) ×m.
Step 5)If a line section is located between bus i & bus j, copy the row of the i th bus of the BCBV matrix to the row of the j th bus and fill the line impedance (Z ) to the position of the j th bus row and the k th column.
Step 6) Repeat step (5) until all line sections is included in the BCBV matrix. It can also be seen that the building algorithms of the BIBC and BCBV matrices are similar. In fact, these two matrices were built in the same subroutine of our test program. Therefore, the computation resources needed can be saved. In addition, the building algorithms are developed based on the traditional bus-branch oriented database; thus, the data preparation time can be reduced.
(d) Solution Technique Developments
The BIBC and BCBV matrices are developed based on the topological structure of distribution systems. The BIBC matrix represents the relationship between bus current injections and branch currents. The corresponding variations at branch currents, generated by the variations at bus current injections, can be calculated directly by the BIBC matrix. The BCBV matrix represents the relationship between branch currents and bus voltages. The corresponding variations at bus voltages, generated by the variations at branch currents, can be calculated directly by the BCBV matrix. Combining (7) and (11), the relationship between bus current injections and bus voltages can be expressed as
And the solution for distribution power flow can be obtained by solving (12) 
According to the research, the arithmetic operation number of LU factorization is approximately proportional to N 3 . For a large value of N, the LU factorization will occupy a large portion of the computational time. Therefore, if the LU factorization can be avoided, the power flow method can save tremendous computational resource. From the solution techniques described before, the LU decomposition and forward/backward substitution of the Jacobean matrix or the Y admittance matrix are no longer necessary for the proposed method. Only the DLF matrix is necessary in solving power flow problem. Therefore, the proposed method can save considerable computation resources and this feature makes the proposed method suitable for online operation. 
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The Reactive power loss of the line section connecting between buses i and i+1is computed as
The total Real and Reactive power loss of the feeder P FRLOSS is determined by summing up the losses of all sections of the feeder, which is given by:
V.
RELIABILITY INDICES:
Reliability indices have been evaluated by means of traditional concepts that are average failure rate, average outage duration and average annual outage time. These indices are inference the system behaviour, other reliability indices are regularly evaluated. The most often used performance measurement for a sustained interruption is the System Average Interruption Duration Index (SAIDI). This index measures the total duration of an interruption for the average customer during a given period. SAIDI is normally calculated on either monthly or yearly basis; however, it can also be calculated daily, or for any other period. To calculate SAIDI, each interruption during the time period is multiplied by the duration of the interruption to find the customer-minutes of interruption. The customerminutes of all interruptions are then summed to determine the total customer-minutes. The formula is, 
(iv)Customer Average Interruption Duration Index (CAIDI)
Once an outage occurs the average time to restore service is found from the Customer Average Interruption Duration Index (CAIDI). CAIDI is calculated similar to SAIDI except that the denominator is the number of customers interrupted versus the total number of utility customers. CAIDI is, 
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(v)Average Service Availability Index (ASAI)
The Average Service Availability Index (ASAI) is the ratio of the total number of customer hours that service was available during a given period of the total customer hours demanded. This is sometimes called the service reliability index. The ASAI is usually calculated on either a monthly basis (730 hours) or a yearly basis (8,760 hours), but can be calculated for any time period. The ASAI is found as, 
VIII. INVESTIGATED REAL TIME SYSTEM & RESULTS
In this article a real time radial feeder is considered which is Pantram Palli (Rural feeder) located at Santha pet 33kV substation in Chittoor(Dt),Andhra Pradesh, India. The feeder is very lengthy and bulk number of customers are present, the feeder not installed by any capacitor banks for reactive power compensation. At the outlook, the demand may increases on feeder then which may cause to installed the capacitor banks by using PSO technique. Real time radial feeder system data Base Voltage = 11KV. Base MVA=100. Conductor type = AAA Conductor Resistance = 0.55 ohm/KM., Reactance = 0.351 ohm/KM. Matlab was chosen as the simulation tool for this research because of the ease of manipulation of matrix structures and inputs, PSO for placement of capacitor to analyzing the results for Radial Distribution feeder. To show the effeteness of the projected idea, a 47-node 11kV PantramPalli Rural distribution feeder is selected. The original and modified lay out of the system is shown in below figure 2 and 3. Line data and Load data for this feeder is shown in Table I & II.
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IX. Results: (a)Load Flow Results
By considering Diversity Factor and Power Factor the load data of PantramPalli feeder is tabulated in Table II . The load flow calculations are performed to get the voltages at each node & the total power losses. The voltage profiles, the power losses are obtained by solving the simple algebraic equations which are section IV. Table III . The voltages magnitudes at nodes are equal in both the methods. The real and reactive power losses for both the methods are tabulated in Table  IV . The losses are similar for both the methods.
The nodes which are close to the source are having the higher voltage magnitude is the nodes that are far-away from the source are of lower voltage magnitude (due to higher drop in voltage).The radial diagram of 47-node PantramPalli feeder shown in Figure 2 or 3 is having 9-laterals to the main feeder. The first lateral (40, 41, 42, and 43) and the second lateral (45, 46, and 47) are close to the source, so the voltage magnitudes at each node are higher (Table 5. Table IV  Table III Figure IV and V. The status of networks before and after compensation for single placement of 2.2MVAR capacitor at node 5 and multiple placement of capacitor using PSO at nodes 22nd, 29th and 8th are shown in Table V. From Table V , it can be found that after placing 2.2MVAR at node 5, there are still some sensitive nodes which are required for compensation and it can be found that, the same 2.2MVAR is distributed at 3 nodes and are placed using Particle Swarm Optimization Technique. There is no node have low voltage (<0.95 p.u) profile. From table its is noted that the power losses are also still reduced for single and multiple placement.
Hence it is shows the multiple placement is proffered. The real time losses are shown in Table VI . These losses are compared with losses obtained by using BIBC & BCBV and power summation method are tabulated in table VII, Energy losses are computed using BIBC & BCBV and Power summation method and also real time energy losses from substation are calculated. It is observed that the computed energy losses closely match ing the calculated energy (real time data) losses. The voltage profile for single and multiple placement using PSO Before_Min_V=0.8848 Rank= 5, 4, 7, 6, 11, 10, 17, 16, 14, 13, 12, 15, 23, 8, 9, 32, 3639, 25, 33, 19, 20, 29, 31, 35, 38, 28, 26, 34, 18, 24, 37, 21, 30, 27, 22 Rank= , 4,7,6,11,10,17,16,14,13,12,15,23,8, 9,32,36,39,25,33,19,20, The details of the distribution system are shown in Table VII . There are 5 interruption cases during the year 2011-2012 (Table IX) . When the feeder was not provided with isolators, 37 load points got affected during the 5 interruptions. The Distribution System Reliability Indices are calculated by section V and are tabulated in Table  X and the percentage of indices is represented in pie chart as shown in Figure VI (a) .When the feeder is provided with isolator at 20 th ode, the load point 18 will only be affected and the load points affected are reduced from 37 to 31 (Table XI) 
X. CONCLUSIONS
Load is not constant throughout the day; it varies from time to time. By considering the terms Diversity factor and Power Factor single conditions are considered for framing load data for performing load flow analysis. The conditions are namely unity DF and poor PF. During the peak demand covered over a month, by considering terms Load Factor (LF) and Loss Load factor (LLF) real time losses of feeder from substation are calculated for comparison with load flow losses. In this Paper distribution load flow analysis was done by using forward sweep through BIBC & BCBV technique. By considering Load Factor (LF) and Loss Load Factor (LLF), real time losses of feeder from substation are calculated. The losses obtained by using load flow methods and are verified by comparing them with real time losses of feeder from substation. Nodes having voltages less than 0.95 p.u are stored in a rank vector. Those nodes are suggested for capacitor placement. Capacitor can be placed with highest capacity at single node or distributing the same capacity at multiple nodes using PSO technique. Distribution System reliability Indices are calculated for before and after placement of isolator. Average Energy Not Supplied (AENS) for rural feeder is less when compared with rural feeder. Summing up, it is observed that the distribution reliability of rural feeder is improved by placing capacitors at appropriate nodes and isolators in the feeder.
